•Ru nanoparticles were protected by organic ligands via a simple reduction method.•These Ru nano-compounds were almost the same core size by this method.•The properties of Ru nanoparticles could be easily controlled.
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Method details {#se0155}
==============

The Ru nanoparticles were prepared by hydrazine hydrate reduction method, similar procedure that has been used previously in our work \[[@bib0005],[@bib0010]\]. In a typical reaction, for example, approximate 20.8 mg RuCl~3~ (0.1 mmol) was dissolved in about 1 mL ethanol. Then, the dark wine solution was transferred to 10 ml toluene solution. Then, 32 μL phenylacetylene (or 40 μL 2-phenylethanethiol or 42 μL 1-hexanethiol) was added, and let these ligands contact with Ru ions completely for 30 min. 8 mg hydrazine hydrate (about 2 fold excess equivalents) was used and added drop by drop with a dropping pipet. After the addition of hydrazine hydrate, the reaction was allowed to stir for 24 h to prepare organic-capped Ru nanoparticles. After the reaction, organic solvent was then removed by rotary evaporator. The resulting sample was then washed several times with acetonitrile and ethanol, successively to remove excess ligands. Finally, the purified Ru nanoparticles were dissolved and kept in dichloromethane (DCM), and the solution presents dark brown or black color.
